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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device in which the thickness of a gate 
oxide film does not generate a thickness difference on 
side faces and the bottom face of a groove when the B 
gate oxide film is formed on the bottom face and the side 2- ■ ' 
faces of the groove, and in which oxidation of a first- ^ . ^ 
conductivity-type semiconductor substrate is 
suppressed. 

SOLUTION: The semiconductor device comprises a 6 - 

MOSFET in which the groove is formed on the first- 
conductivity semiconductor substrate 1 , in which a gate 
electrode 6 is buried at the inside of the groove via an 
insulating film, and in which a second-conductivity 
source diffusion layer 7 and a second- conductivity drain 
diffusion layer 8 are formed on both sides of the groove with the buried gate electrode 6. The 
insulation film formed at the inside of the groove is constituted by laminating a first gate oxide 
film 4 and a second gate oxide film 5 in this order. 
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Jt^^^x. t-ftn. -yyav (Si) Sr-^W-f-ssic 

<73«ffi(^^ 1 'Z- 2 5 ^Ji^fi^t 2)0 
[0 0 5 7] f^l^-Vmim2 5it. m^liCVD 
(Chemical Vapor Depositio 

[0 0 5 8] 20 
S i C 1 H2+2N2O ^ S i O2 + 2N2+2HC 1 

xh^m-^. ^-hmim(D^mm(Di/2(D2. 5n 

[0 0 5 9] 04 (d) (OT%-t-J:5t-. K^b^H 
;^ J: ?) iJ^kSSrWili&LooflfSB;^^?^^^^^!:^ 1 » 
y 3 ^-it^^ftcX^ 2 1 ^ ^ b {^SBfRi-r 5 r i: {c J; 
19 , |g 1 ^ttMi^ U = y 2 1 1 y- h 

mim2 5\^xmi^nfcm^(DfH^(D^y]}=ii^ is i) 30 
tis^tatirSJS^^-c. «si5»rtffi(^^2y-h^^i: 
m2 6i:m0.-t?)o m2^~mim2 6it. mnnp^ 
mtfsiy-m^tm2 5i:(Dm\m^^ix?>. 
M 1 ^m®-> y =3 2 1 ojDfiaaf* s 

0 0 1:~ 1 1 0 0 1:. S!^t:tt(-fi , D r y O2 fr^fflf 
^^tmi--^L\^\ Sfc. m2y-^®?^l:lf 2 6(D)gJP 

^llffW 1/2(73 2. 5 nmS^T-fciP, 

^b)]l2 5(D|!Ifft^2<;/'-h®E^li)jl2 6©Mfft©)^ff 40 

m^nfHm^m2^~hm^m2 6^rM^6mi^. w, 
2 h m^m 2 6 3 ^i^^- n m^m 2 2 c75t*«« 
spt^ffig^ Lfcm 1 ^ttSv- y =^ y^v^^mi. 2 1 . *j i 

t;. i53y-Ml^lil|g2 2ro±*-©iil35}rifigELfejJ^y 

y =■ 2 hmfli 2 3 «:^^k-r 2. r t ^ 

^3 y- h ^^liH 2 2 rollJ¥;4S«^M(cSifi-t- 

[0 0 6 0] rrx-. ^i^~vmim2 5(Dm-tm 
2^-vm.im2 6<Dmj^ho:>mwit^mm\.<-f^ so 
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<m(D^^(D^^m^^^Lx^'?>tK mims»m^ 
M>m\^^m^t)-h^. ~i3. %2^-vmim2&\-^, 
Slgi5coi*i§i5(D->y :^yS«ro->y ii:^, ^ 

imnum-m.'^ ^ * 2, ft t , m^m § f^^roiig-g-;^; 

56<. -^y 3VSSi(D#ffi#tt(C'ffitlTV^5;Js, ~>y 
^-n^«[6];6Sfo5„ rcD/c*. Sl</-h^{l:)g2 5(73 

io^^ 2 y- vmim 2 e ©i^jp^isfrif cm? 
K\.x. mn^\^^~vm.im2^itiiixj^2&^w^^-f 

SCtlcioT, «S|5ro'5^-MI{|;)^2 5*3it;?2 6 

[0 0 6 1] $!i5t*tl5MOSFETW«gBro-^-bK 

imnrnW-^-i. MOSFET(D53j<:tt«i'j;oT. 1~ 

2 0 nmW|E,iai: SiX?>o 
[0 0 6 2] <S>:t, 1114 (e) {C;^fJ:5(-, 

a5©miy-MI^HIR2 5^a5J:5l-, jKyv-y="V 

i}>^^^^\^-vw&2 7^mn<r>nn\^m.^Tht^h 
imi^-hmm2 7i:ms-r^. 

[0 0 6 3] nkiz^ gl4 (f) {c;^1-J;5(c, 

i^~\'mm2 7 tsx-c^-yv =^ymim2 4\'MLx. 

Ms^ttKy-f^y^y^^S^tttCMP (Chemica 

1 Mechanical Polishing: jt^ffo 

wmmm) ^rffo-c. i^v ym<m 2 4 ^icms^ti 
^igc(7)Miy-hmii2 7^«fifei-6^y v^y ^>^K 

ii*nfc:mi'/"-h«412 7«. «a5roMP§|5/6>b^^ 

2 7;as^*$n^ffiS('*f|B]-f-5^ffii|®{c*fL-T:, :^PP 

[0 0 64] rtlt'iO. 114 (g) (C^1-J;5(-. « 
gPrtffi^a 5 m 1 h ^^li)^ 2 5 C7)llff*5 it/m 2 <f 

- hmim2 6(Dmn^isn^^immmyv =^y^m 
#mm2 ip^(D^m:iMj^-ti>^^mi^. ^immm-y 

y =iymi^mm2 1 i:ttat«a(DM'a5m2«SS(0 
K yy( yitmm 3 0a *5 J;tJ«y-;=<>fe«fcl 3 o b i^^ti 

m2 2. ^2^'-}~mm2 3fs^xfyv =^ymm2 4 
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(Dh'u4>ii:mm2 9. y-xtt:t!cH2 8;asm3y-h 
mim22. m2V-hmm2 3ioxu^>^j =2^^^^m 

1114 (e) izio\^^x^m^^^ :tymA-r^tim:i. n 

mm2 7 imu(Dman':&^^xM^^fi^o mi 
mmm^>v =^i^^^mi^m^2i±<Dm2mmm(Dy-^ 
itmm 2 8 *5 iu: K ^-f yij:m.m 2 9\t. ^ i mwm^y w 
v=^:^^mi^m&2 1 (Dmmmni:M^i-^m\m^ 

[0 0 6 5] :m(-J;9, ||2M0SFETC0M3y- 

<t£^^h^^±L. P»#tt^s^$f;i£^2MOSFE 
T^5#feH5o m2MOSFET;4\ 02#«S(DKU 

^y&m^29. m2^~vmm23. m2mmm(Dy 

-^l£fcS3 0b, *3<tU!. m2afmS©KW^felit 
S3 0a. B2y-h«ii2 3. m2»«a(Dy-;^te 

f!c«2 8;e^ibfltfi!c$tl.. HlMOSFET^S. ^2^* 20 
®©KWyffi1ft«3 0a, ^iy-hS1i2 7, ^2 
gitmSroy-;^teifcl3 0b;5^f,«^$ix5= *L-C. 
m2a|mS!roK^-r:^S£»S2 9, m2y-h«ffi2 
3. f^2»saroy-;^l£ftS3 0b*>C>«^$ix5m 

2MOSFETt, iElMOSFETtfi, ||2*«® 

roy-;^a:»jg3 0bi5*w$ti, ^2^ls©KW 

:/ffit!cl3 0a, m2y-hmil2 3, m2^«a(Dy 
-;^ffimS2 8;6»e>«^$n5m2MOSFETt, i> 

iMOSFETtfi, i^2»«®(OK^-r:^teSS:«3 0 

a;5S**§tv5o 30 
[0 0 6 6] r(Dj;5(c:^ ^IMOS FET t^2MO 
SFETtIt, *#$ix5ffl«c (Sffi) T'feSm2af« 
®(D K yiiiUm 3 0a *3 it^ty-^SSftJi 3 0 b 

[0 0 6 7] 1214 (a) ~ (g) 03 (a) {C^ 

i-^^fljggroi!5gxS^^^Lfc^5, S3 (a) (Di^^m 

flsgs(c*5(j- 2 mm.m(D k vstfcs 3 o a 43 j; 

t/i5 2 3ftt®ro y-;^i£»S 3 0 b ^SJl^^$^^•cv^/^v^ 

0 3 (b) (^:^f^3ff*:il1I%. l^^f^SSigTtS. 40 
[0 0 6 8] 03 (b) (C^^f ^#f^gS(^MO S F E 
Tfi. B2^«®roKWyffi«Ji2 9, ^2a([SS(D 

y-^ffi»Ji2 8, M2<>'-h«ffi2 3. Biy-hS 

1$2 7 5r*LT*3!9. ^ 2 K W yfeftS 2 

9, Il2y-fmffi2 3. m2^®Sroy->^tet!cl2 

8;6^P.«fiic^tl2,^2MOSFETt, ^2^S®(DK 
W^ffit!cS2 9. miy-b«ffi2 7. ^2^«S(D 
y~^^Wim2 8t^ibm^^iX^miMOSFETt 

2 3tSiX^miy~ h«ffi2 7©V^-f^Xi5^:a5S*^<f- N so 



tLxmm-r?>. i^ttt^ox. bis (b) (^^i-^i^^afft: 

gBf-*5ttSMOSFET©«^^. ^^fl^SM-i^ 
[0 0 6 9] 

[is?^®^;^] *i8§^®¥»#:ga«. m 1 

i:i^hxmi'^^-hmmTimi^T2^tn. ^©miroy 

- h«ffi^stii6i2.^n^c«SBro^ftil(i^2^«®(Dy- 

;^t£«cs*5j;i/B2^aa© K^-r yffi«(ji;js^ti^*H 

J^^$ix:/5:||iroMOSFETS:^rLT*3t), SlSPrort 

ffii-ji^fi&$n^iifeigd^;js, miv-m<m. %2>f- 

X. m%nn%\-^v-ym.{m^M-f^m'^\:.. f~ 
vmm<r>imi^. m%mm^i^-a-mM\c^\^x. ^ 

[laEtDfi^^^iljiBj] 

m 1 ] 1 (73^ifejg«iT'fe5i|^»flss^a«s 

[0 2] (a) ~ (h) (4, 
J£5^fllT-S)§gl 1 S'.T^-r^*flEg«eoSSlji:&S(^iolt5 

[1113] (a) i3j;tJ5 (b) ^^^^ifm^n%2 

[114] (a) ~ (g) (4. ^ix€n:*:^W©m2©|| 

»!ix-fc5Ei3 (a) \L^^-t^'m'imm.(n>wmsm^ 

[13 5] (a) ~ (g) 14, ^:^^€^^^^3l5roi|i9!Cfl£g11 

(me] (a) ~ (f) {4, ^:n-eix?je*«)ftfc(Di|£»fls 

2 i^ya^ii^kffii 

3 ^y^}^ymm 

4 

5 m2v~Ywm 

7 y->^tefts 

8 Kw^vteticl 

2 1 ^ 1 aittS^^fl^S^ 

2 2 m3f~vm\m 

2 3 ||2y-b«^ 

2 4 'y^)^ymm 
2 5 ffiy-vi^{t:iji 

2 6 m2y-h^ftll 

2 7 w.\f~ymm 

2 8 y-^teUcS 

2 9 Yv^yimm 



IS 

3 0a KW^ffiftS 

3 0b y~y^mmm 
3 1 ® 1 mmm^m^^m 
3 2 ^>])=iymim 
3 3 ^>v=^ymm 

3 4 ^/-bgg^klK 
3 5 

3 6 y-;^tems 

3 7 K^-rvffi^B 

4 1 mi««Mit^»fl£S« 

ISI] 
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4 2 f^2^~hmm 

4 3 ^2y-h«11 
4 4 

4 5 ^i^^-hgS{l:)i[ 

4 6 ||iy-h«« 

4 7 y-;^ffil!cl 

4 8 KU^yffitlcS 

4 9 vu^'^inmm 

5 0 y-^^&tfcs 



[1112] 




im5] 



me} 




^-i>.(#%) 5F048 ABOl ACOl BAOl BA19 BB02 
BB05 6B12 BBig BC03 BD06 

5F058 BA20 BDOl BD04 BDIO BF24 
BF29 BF55 BF56 BF62 

5F140 ABOl AC32 BAOl BA20 BB02 
BB06 BDOl BD05 BD06 BD15 
BEOl BE03 BE07 BEIO BFOl 
BF04 BF43 BF46 BG38 BG40 
BK13 BK14 



